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Abstract 
As a part of loyalty programs in marketing or as incentive plans in companies, mediums have attracted considerable 
interest from marketing and organizational behavior researchers. Previous studies focused mainly on the effects of 
mediums on people’s choices and not on the role of moderators of the medium effect. The goal of the present paper is to 
study two such moderators, namely the numerosity and the cognitive complexity. Our findings suggest that the medium 
effect is stronger when a medium is more numerous. Also, a more cognitively complex medium makes the mediums more 
effective.  
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1. Introduction  
Mediums have been used extensively to reward employees’ achievements in organizations and to keep 
customers through loyalty programs in marketing. Some of the most well-known customer loyalty programs 
are point cards and the frequent flyer programs by airlines. Typically, in airline loyalty programs consumers 
earn miles for each purchase they make. “More than 130 airlines currently have a customer loyalty program 
and 163 million people throughout the world collect loyalty-based miles” (Berman, 2006, p.124).  Loyalty 
programs are also popular outside of the airlines industry. According to Kivetz and Simonson (2002), “Nearly 
half of the U.S. population belongs to at least one frequency program and that such programs are growing at a 
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range of approximately 11% a year”(p.155). Mediums are gaining popularity as an incentive tool in 
organizations too. A successful example of using mediums in companies to recognize employees’ 
achievements is the GoalQuest program introduced by the company BI Worldwide. GoalQuest is an incentive 
program that rewards employees with points once they accomplish a task successfully (e.g. achieve a sales 
goal). Employees that take part in this program then can redeem their accumulated points for various rewards.  
As mediums are widely used by companies, they have been studied extensively in the marketing and 
economics literatures (e.g., Banerjee and Summers, 1987; Bagchi and Li, 2011; Bulkley, 1992; Dowling and 
Uncles, 1997; Hsee et al. 2003; Lederman, 2007; Liu, 2007; Meyvis, 2005; Soman and Shi, 2004; Van 
Osselaer, Alba, and Manchanda, 2004). While these studies show that mediums can affect individuals’ 
choices and might lead them to make suboptimal choices by, for instance, creating an illusion of advantage 
(Hsee et al. 2003), the factors that make mediums more (or less) effective have not received much attention. 
However, such knowledge is important as, in order to manage customers’ or employees’ behavior better, 
managers need to know how to make the medium effect stronger. In this study we are interested to see under 
what conditions the medium effect is stronger and we propose numerosity and cognitive complexity of a 
medium as two moderators of the medium effect. More specifically, we propose that the medium effect would 
be stronger when a medium is more numerous and when it is more cognitively complex.  
We present two experimental studies in which we investigate both of these moderatos and find support for 
our hypotheses. Before presenting the studies we will first discuss the relevant literature leading to our 
thoughts and hypotheses. We will then continue with our studies which will be followed by a general 
discussion. 
2. Medium Effect 
A medium is essentially a conditioned reinforcer (Kelleher and Gollub, 1962). That is, mediums (e.g., 
points, vouchers, tokens, etc.)  do not have any value in themselves and are not reinforcing if they are not 
paired with actual rewards. They are used to acquire actual rewards (i.e., the primary reinforcer).  In this 
sense, money is a conditioned reinforce as the actual paper bills are not themselves reinforcing but they can be 
used to acquire rewards such as food.  
Hsee et al. (2003) investigated the effect of such mediums on behavior and found that mediums can lead to 
suboptimal decisions by creating illusion of advantage, certainty, or linearity.  The medium effect refers to 
such changes in preferences caused by including a medium between an effort and a reward.  When there is no 
medium, an individual’s effort (E) leads directly to an outcome (O). In their experiments, Hsee et al. (2003) 
compared individuals’ likelihood of choosing an option over another in situations with and without a medium, 
which he called them medium and control conditions respectively. Suppose there are two tasks (e.g., a short 
task and a long task) that lead to two different rewards, then in the control condition where effort leads to 
outcome directly, likelihood of selecting an option over another can be modeled as (Hsee et al., 2003):  
1
2
1
2)(
E
E
O
OcontrolL  
 
 (1) 
Likewise in the medium condition where there is a medium M between an effort and the reward modeled 
the likelihood of selecting an option over another is: 
1
2
1
2
1
2 )1()(
E
E
O
O
M
MmediumL  ZZ
 
 (2) 
 
447 Mona Rahimi Nejad and Selçuk Onay /  Procedia Economics and Finance  14 ( 2014 )  445 – 453 
In a control condition individuals’ choices depend only on the ratios of the desirability of output (reward) 
and the ratios of the effort needed for each reward. However, as the second equation shows, in the presence of 
mediums, a weighted influence of the ratios of the mediums plays a role too. For instance, in one experiment 
Hsee et al (2003) showed that mediums can create an illusion of advantage by increasing an attractiveness of 
an option. They asked participants to choose between two tasks. One task was shorter than the other one. The 
rewards were a gallon of vanilla and a gallon of pistachio ice cream for the short and the long task 
respectively. In the medium condition, respondents were told that they would receive 60 points for the short 
task, and 100 points for the long task. They were also told that with 50-99 points they would receive a vanilla 
ice cream and with 100 or more points they would receive pistachio ice cream. They found that more 
respondents chose the long task in the medium condition than in the control condition. Although respondents 
liked vanilla ice cream more, they opted for the longer task in the medium condition. The medium (more 
points) created an illusion of advantage for the longer task and increased its desirability. This study showed 
that the mere presence of mediums can influence individuals’ choices by moving their attention away from 
the final outcomes and focusing them on mediums instead. As a result of this attention shift, individuals tend 
to maximize the medium instead of maximizing the final outcome (Hsee et al. 2003).  
Hsee et al. (2003) argued that the narrow bracketing and psychological myopia are the two underlying 
psychological processes that affect individuals’ attention and choices.  Read, Loewenstein, and Rabin (1999) 
referred to “narrow bracketing” as a phenomenon that occurs when a person faces a decision that has several 
steps and focuses on the immediate step and overlooks to assess all consequences. This is what happens when 
there is a medium between an effort and outcome. People pay more attention and are influenced by the more 
immediate rewards. This is consistent with psychological myopia reflecting people’s tendency to focus on the 
most immediate information related to their decision and to ignore further information (Hsee et al., 2003). A 
prominent example of psychological myopia is money illusion. Money illusion refers to people’s incorrect 
assessment of money and economic exchanges based on the nominal evaluations (Fisher, 1928; Shafir, 
Diamond, and Tversky, 1997).  
3. Current Research and Hypotheses 
3.1. Medium numerosity 
Mediums have been used in different scales and designs. For example, BestBuy allots 1 point for each 
dollar a customer spends. A customer can redeem every 400 points for a $5 reward certificate to be spent in 
any BestBuy store. So, a member of this reward program should spend at least $400 in order to be rewarded 
by $5 reward certificate. On the other hand, HBC rewards 50 points for each dollar spent at the Bay, Zellers, 
or Home Outfitters. HBC members should earn 80,000 points in order to redeem them for a $10 HBC gift 
card. This diversity of point scales led us to the research question whether the numerosity of mediums 
matters. That is, which of the above reward programs is more effective? Note that from the normative point of 
view BestBuy’s loyalty program should be more attractive for consumers as they need to spend only $400 in 
order to receive $5 gift certificate (i.e. 1.25% return on the money spent), as opposed to spending $800 for a 
$5 gift certificate (i.e. 0.625% return) at HBC’s reward program.  However, psychologically consumers might 
find HBC’s reward scheme more attractive than Best Buy’s as HBC uses a more numerous medium, and 
rewards each dollar spent with 50 points.  It might be, for instance, that customers might see themselves 
closer to the final reward when the medium is more numerous (Bagchi and Li, 2011).  
Earlier studies show that people judge the nominal rather than the real value of numeric terms. For 
instance, people’s valuation of money depends on the face value of it (Fisher, 1928; Shafir et al., 1977). In 
monetary transactions people rely on nominal difference between the two currencies to evaluate the real value 
of the transaction (Wertenbroch, Soman and Chattopadhyay, 2007). According to Pelham, Sumarta and 
Myaskovsky (1994), “People are especially sensitive to numerosity as a cue for judging quantity or 
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probability” (p.103). This literature already hints to possibility that people might be influenced by the 
numerosity of a medium.   
More important question is whether numerosity makes the medium effect stronger or weaker. In general 
we predict that more numerous the medium is, the higher its effectiveness.  Our idea regarding the effect of 
medium numerosity is based on people’s valuation of mediums. Our tenet is that people might value the 
medium itself in addition to the rewards. In other words, points, and mediums in general, carry value. We 
suggest that since points carry value, the more numerous medium carries more value to people. For example, 
a person is given 10 points for a unit of success which can be redeemed for $5. We propose that we can 
expect more effort for achieving the success if we change the medium numerosity from 10 to 50 for the same 
unit of success and the same reward of $5.  Moreover, the psychological myopia literature reviewed in the 
previous section proposes that people focus on the first part of a reward system. As a medium is received 
before the reward, individuals might exert more effort if they see the medium as more numerous. They would 
think that they would achieve a more valuable reward. Hence, we predict that by increasing the numerosity of 
a medium, the medium effect would be stronger.  Our first hypothesis is:  
 
Hypothesis 1: The effect of medium on effort can be enhanced simply by increasing the medium 
numerosity without changing the rewards.  
 
According to the model described by equation (2), changing the medium numerosity would not influence 
the ratio of the outcomes as the desirability of rewards is not changed. Likewise, if the numerosity of 
mediums are increased with the same ratio (e.g., doubling them), the ratio of mediums would remain constant 
as well. Without changing the tasks, the ratio of efforts will be constant as well. Hence, we propose that 
higher numerosity would increase the weight of mediums, Z . In our experiments we will keep all three ratios 
constant and as a result any observed difference in preferences can only be attributed to a change in .  
3.2. Cognitive complexity of a medium 
Cognitive complexity is the other moderator that we study in this paper. We define cognitive complexity 
of a medium as the degree of difficulty or human time and effort needed to calculate and understand the 
relations between effort, medium, and a reward. We propose that cognitive complexity of a medium can 
enhance the medium effect. If a medium design is simple, one can easily realize the relations between the 
medium, effort and outcome, and will be less influenced by the medium. Conversely, if a medium is designed 
in a way that the relations between performance, medium, and outcome cannot be easily understood and the 
process needs putting in more time and effort, the probability of a person being influenced by the medium will 
be higher. For example, a medium for each successful task can be one point which can be redeemed for one 
dollar. This is much simpler than a medium which is 1.5 points for each successful task that can be redeemed 
to 2.2 dollars. The second medium’s design is more cognitively complex in the sense that a person should put 
more time and cognitive effort to understand the relations between performance, medium, and outcome. As a 
heuristic response, cognitive complexity would make the decision maker pay more attention and give more 
weight to the medium rather than the reward. The psychological myopia and the narrow bracketing 
phenomenon are stronger when it is difficult to track the relations between effort, medium, and reward. 
Hence, our second hypothesis is: 
 
Hypothesis 2: The effect of medium on effort can be increased by increasing the cognitive 
complexity of a medium without changing the rewards.  
 
In the coming section, we explain the methods which we used to examine effects of numerosity and 
cognitive complexity of a medium on medium effects and its influences on subjects’ effort. 
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4. Study 1: Medium Numerosity  
In the first study, we test the effect of numerosity of a medium. According to the previous studies and our 
analysis, we predict that when individuals face a more numerous medium, they would be more willing to 
exert effort.  
4.1. Methodology  
One hundred sixty seven students, undergraduate and graduate, at the University of Waterloo volunteered 
to participate in our paper-and-pencil questionnaire. This study had three between subject conditions: control, 
low numerosity and high numerosity. Each participant received a questionnaire in which they were asked to 
choose between a less effortful option and a more effortful option. Following is a part of the scenario that 
participants read:  
 
There are volunteering opportunities available for the Canada Day celebration.  You can register 
either for the first day, June 30, or for the second day, July 1. The first day volunteers are needed to 
help set up for the celebration and have to stay for 4 hours. The second day volunteers will help with 
event operations and are required to work for 7 hours. As a token of appreciation, you will receive a 
gift at the end of the day. 
The first day volunteers will receive 5 points for each hour they help. The second day volunteers 
will receive 10 points for each hour of their volunteer work. We will reward you based on the number 
of points you have collected. If your points fall in the range of 20 to 69, you can select one of the gifts 
in the List #1, left hand column of the gift table 1. If you have 70 to 100 points, you can choose your 
gift from the List #2, right hand column. 
 
Which day do you choose to participate? 
A- Volunteering on the first day, June 30 
B- Volunteering on the second day, July 1 
Participants were randomly assigned to one of the three conditions. We did not use any mediums in the 
control condition. We manipulated the mediums’ numerosity in the treatment conditions. More numerous 
points were used in the high numerosity condition.  
The participants were told that they will be rewarded according to the number of points they will collect. 
Both rewards and effort were hypothetical. A gift table (see Figure 1), including two columns of gifts for the 
two days (List#1 and List#2), was attached to the questionnaire.  In the control condition participants could 
choose a gift from the List#1 if they choose to work on Day 1 or, otherwise, they could choose a gift from the 
List#2 if they work on Day 2. Likewise, in the treatment conditions point schemes were designed such that, 
regardless of the condition the subject was in, he could afford a gift from the List#1 if he chooses to work on 
the first day or the List#2 if he chooses to work on the second day. Hence, collecting points did not create any 
advantage in the treatment conditions. What actually mattered was which day subjects chose to work on.  
Table 1. Summary of Study 1. 
Condition Medium schedule 
Control No medium 
Low Numerosity First day (4 hours)Æ 5 points/hour 
Second day (7 hours)Æ 10 points/hour 
High Numerosity First day (4 hours)Æ 50 points/hour 
Second day (7 hours)Æ 100 points/hour 
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Summary of the first study with the number of points allocated for each treatment condition in either 
scenario is presented in Table 1.  Note that subjects were told that they will be earning more points in the 
second day. The medium effect predicts that even though the effort required and the rewards obtained remain 
the same compared to the control group where mediums were absent, subjects are more likely to choose the 
second day (higher effort option) in the treatment groups. 
 
List # 1 
 
List # 2 
 
Canada Day Mug  Canada Day Backpack 
 
Canada Day Cap 
 
Canada Day T-Shirt 
 
Canada Day Key Holder 
 
Canada Day Sports Duffle Bag 
 
Fig. 1. Gift table (Study 1) 
4.2. Results  
Participants’ choices in the five conditions are summarized in Table 2. As a dependent variable through 
our analysis, we calculated the number of the more effortful option (Day 2) that respondents chose. In other 
words, we considered the total number of choice B that each respondent made which can be 0, 1, or 2.  
 
  Table 2. Results of Study 1 
 
Condition Number of 
subjects 
Percentage of  subjects that 
chose the effortful option 
Control 35 23 
Low Numerosity 32 59 
High Numerosity 33 73 
 
The study supports the presence of the medium effect; the percentage of respondents who chose the more 
effortful option (i.e. the second day) was more when there was a medium. Overall 67% of the participants 
chose the more effortful option in the treatment conditions while only 23% of the participants chose the more 
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effortful option in the control condition. This difference was statistically significant (χ2=21.72, p<0.001). 
Hence, results of Study 1 replicate the medium effect (Hsee, 2003). Participants were more willing to take 
part in the more effortful option when there was a medium than in the control condition 
5. Study 2: Cognitive Complexity 
5.1. Methodology  
In Study 2 we studied only cognitive complexity. We manipulated cognitive complexity by making 
calculations among medium, effort, and reward harder. Participants were seventy eight undergraduate and 
graduate students at the University of Waterloo. They answered a paper-and-pencil questionnaire describing a 
hypothetical three-day volunteer opportunity. We had two conditions in this study: cognitively simple versus 
cognitively complex. Subjects were randomly assigned to one of the two conditions. Participants read a 
hypothetical scenario similar to the one we had in Study 1. They were told that there was a volunteering 
opportunity for three days and they could work 1 to 8 hours per day in any or all of those days. They were told 
that they will be awarded a certain number of points for each hour of work and at the end of the three days 
they will choose a reward based on the number of points they have collected. In the simple condition subjects 
earned 200 points per hour for the first four hours you work and earned 300 points thereafter. They were 
asked the number of hours they would be willing to work on each day.  
In the cognitively simple condition points they could earn were round numbers. In the cognitively 
complex condition, however, we reduced the points they can earn slightly to 197 and 294 points respectively. 
Our primary goal was to make the task more complex but also we wanted to eliminate the effect of 
numerosity as a potential alternative explanation. Similar to Study 1, effort and rewards were all hypothetical. 
Subjects are asked to indicate the number of hours that they would like to work on each day. Total number of 
hours they choose to work is our dependent variable. We expect subjects in the cognitively complex condition 
to exert more effort than the subjects in the cognitively simple condition. 
 
 
Coffee Mug 
600 
(590) 
 
Backpack 
3200 
(3135) 
 
Umbrella 
800 
(785) 
 
Toaster 
4000 
(3920) 
 
UW T-Shirt 
900 
(890) 
 
Electric Toothbrush 
4200 
(4115) 
 
Fig. 2. Part of the Gift table used in Study 2. Points required to receive the gifts in the cognitively complex condition are given in 
parentheses.  
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5.2. Results  
The mean of the total number of hours that participants mentioned they would be willing to work was 
significantly higher (t (76) =2.29, p<.024) in the cognitively complex group (M=15.63, sd=6.18) than in the 
simple group (M=15.63, sd=6.18). These results support our second hypothesis. As we predicted, when a 
medium is cognitively complex, the medium effect is stronger. That is, as the relation between effort and 
reward gets more difficult to identify, as a heuristic they simply try to maximize the number of points they can 
earn in the hope of getting a better reward. Hence, cognitive complexity makes subjects try more and put 
more effort into the given tasks.  
6. General Discussion 
Previous studies indicate that mediums can affect individuals’ choices. This paper investigated two 
moderators of the medium effect: Numerosity and cognitive complexity.  We hypothesized that a more 
numerous and more cognitively complex mediums amplifies the medium effect.  Study 1 replicated the 
studies on medium effect and provided very strong support for our first hypothesis which posited when a 
more numerous mediums have more influence on preferences.  Subjects had higher willingness to put effort 
when we used a more numerous medium. In Study 2 we manipulated the cognitive complexity of a medium 
and we operationalized cognitive complexity by making the relations between effort, medium, and reward 
harder to calculate. Results of Study 2 showed that subjects were more influenced by a medium when it was 
hard to calculate and track the relations.  
Although design of a medium and its cognitive complexity has impact on the degree of which a person is 
influenced by the medium, we should not ignore individuals’ differences in cognitive ability. Cognitive ability 
plays an important role in decision making (Frederick, 2005). Those with higher cognitive ability have more 
categories in mind used to process information, and are capable of making better discriminations and better 
analyses (Bieri, 1955). Aside from individuals’ different cognitive abilities, cognitive complexity of a medium 
plays an important role to the extent that a medium influences a subject’s effort. People with higher cognitive 
ability can understand the relations between performance, medium, and reward better and would be less 
influenced by mediums. We believe studying individual differences is a good venue for future research. 
Our results indicated that a more numerous medium has more influence on preferences. Individuals put 
more effort when they face a more numerous medium. We should also consider that increasing the medium 
numerosity can be effective only if it seems reasonable for the promised reward. For example, collecting 3 
million points might not sound reasonable and might backfire when the promised reward is just a cinema 
ticket. Hence, we also predict that increasing the numerosity of a medium independently would not cause for 
an increase in the medium effect as much, which is to say that there would be an upper boundary for an 
increase of the numerosity. Future research may consider looking into boundaries of this effect.  
Likewise future research using other methods to manipulate the cognitive complexity of a medium may 
provide stronger evidence for the impact of cognitive complexity on the medium effect. Another important 
limitation of the current studies was using hypothetical studies. It would certainly be useful to conduct studies 
using real effort and real rewards. 
The main contribution of this paper is that it studied two moderators of the medium effect: numerosity and 
cognitive complexity. Our finding can help managers in organizations devise an incentive program using a 
medium to increase employees’ efforts. It can also be useful for marketing managers to design better loyalty 
programs using mediums.  
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